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It is clearly important to construct a model of schizophrenic dysfunction which is able to integrate both its neural and perceptual/cognitive aspects. Although information-processing models appear useful as a means of linking biological and social factors relevant to the disorder, 'there remains a gap between the computer terminology in which attentional theories are couched and the patients's experience of schizophrenia ' (Anscombe, 1987, p. 291) . There are further difficulties with this approach. First, there is no agreed model of normal cognitive functioning and, as Shallice (1988) notes 'large-scale information theories are very loosely characterized; adding a connection, a constraint, or another subsystem to a model is unfortunately only too easy ' (p. 321) . Secondly, it is difficult to relate such research to biological models. Thirdly, schizophrenics perform poorly on most tasks; to rule out an explanation in terms of a 'generalized deficit', one requires the demonstration of a differential pattern of performance uncontaminated by task difficulty, or, preferably, schizophrenics' superior performance.
In considering schizophrenics' disturbances of perception and cognition, a number of theoretical models have been drawn upon, and these often differ considerably in their assumptions concerning the nature of normal information processing. It is clearly hazardous to attempt to interpret studies in a different framework from those in which they were designed. However, I have argued (Hemsley, 1987) that, in part, models such as those of Broadbent (1971), Posner (1982) and Shiffrin & Schneider (1977) , illustrate the way in which the spatial and temporal regularities of past experience influence the processing and, more speculatively, awareness, of current sensory input. A review of research on schizophrenics' cognitive abnormalities employing such models suggests that 'it is a weakening of the influence of stored memories of regularities of previous input on current perception which is basic to the schizophrenic condition' (Hemsley, 1987, p. 182) . It is not claimed that the 'memories of past regularities' are not stored, nor that they are inaccessible. Rather the suggestion is that the rapid and automatic assessment of the significance, or lack of significance, of aspects of sensory input (and their implications for action) is impaired. The awareness of redundant information would therefore be affected. It should hence be possible to construct tasks on which schizophrenics perform better than normals due to the latter forming expectancies which are inappropriate to the new context in which a stimulus is presented.
A disturbance of this kind is intriguingly reminiscent of earlier descriptions of the ways in which schizophrenics' perceptions and/or thinking are disturbed. As Cutting (1989) points out, Matussek (1952) and Conrad (1958) were among the first to argue that the early stage of schizophrenia could be explained in terms of a breakdown of Gestalt perception, and that such a disturbance could form the basis of delusional perception. Matussek (1952) describes a patient who was aware o f ' a lack of continuity of his perceptions both in space and over time' (cf. failure to make use of spatial and temporal redundancy): 'He saw the environment only in fragments. There was no appreciation of the whole. He saw only details against a meaningless background' (p. 92). Arieti (1966) later used the term perceptual and apperceptual fragmentation for such phenomena. In similar vein, Shakow's experimental work had led him to the conclusion that a schizophrenic 'can't see the wood for the trees and examines each tree with meticulous care' (Shakow, 1950, p. 386) . Recent research relevant to Hemsley's (1987) formulation has drawn on animal learning theory in devising experimental paradigms. This has become increasingly 'cognitive' and the setting up of a viable animal model for schizophrenia no longer seems an impossibility. Two behaviourial phenomena, Latent Inhibition (LI) (Lubow et al. 1982 ) and Kamin's (1969) blocking effect, can be regarded as instances of the ' influence of stored memories of regularities of previous input on current perception'. Latent inhibition involves a reduction in the deployment of attention to a predictable, redundant stimulus; the regularity operating is that the stimulus has no consequence. In animals it is disrupted if amphetamine is administered, and this effect can be reversed with neuroleptics (Solomon et al. 1981) . Interestingly, a similar effect results from damage to the hippocampal formation (Kaye & Pearce, 1987) . Lubow et al. (1982) write 'output is controlled, not like in the intact animal by the integration of previous stored inputs and the prevailing situational conditions but only by the latter' (p. 102). Clearly, this is similar to the suggestion that schizophrenics fail to make use of the redundancy and patterning of sensory input to reduce information-processing demands and the prediction is therefore of disrupted LI in acute schizophrenia. This has been demonstrated by Baruch et al. (1988) ; by continuing to attend to the 'redundant' stimulus, acute schizophrenics performed better than normals. Similar results were found for Kamin's (1969) blocking effect (Jones et al. 1991) . Again, in animals, the blocking effect is abolished by amphetamine (Crider et al. 1982) and by damage to the hippocampus (Solomon, 1977) .
It is important to note that LI does not simply represent a form of habituation, since it is disrupted by a change in context, whereas habituation is not. In schizophrenia, a key disturbance may be the failure to relate specific associations to the context in which they occur. Once again Matussek's (1952) observations are relevant. He wrote 'When the perceptual context is disturbed, individual objects acquire different properties from those which they have when the normal context prevails' (p. 94), and he suggests that the extent to which context is loosened crucially determines the severity of the disorder. The issue of severity of underlying disturbance may be crucial to our understanding of the distinction between positive and negative symptomatology. At present it is unclear whether this represents: (a) two distinct disorders; (b) differing severity of the same disorder; (c) individual differences in reaction to the same disorder; (d) different stages of the same disorder, or a combination of (6), (c) and (d).
Relevant to (c) is Strauss' (1987) argument that certain aspects of schizophrenic functioning may reflect the action of control mechanisms which 'involve conscious and unconscious psychological processes that focus on regulating the amount of demand faced to fit the adaptive capacity available' (p. 85). Such control processes were seen (Hemsley, 1977) as relevant to negative symptomatology, the latter representing, in part, adaptive strategies to minimize the effects of the cognitive impairment. One may also speculate that the search for meaning in altered experiences diminishes over time, as actions based on these prove ineffective or counter productive. As Anscombe (1987) puts it, 'less and less the subject forms his own impressions, and more and more he is impinged upon by his environment ' (p. 254) . A more drastic weakening of the influence of stored regularities on current perception might result in a level of disorganization such as to render difficult any goal-directed activities.
Abnormal perceptual experiences have been accorded a central role in the formation of delusions and my model (Hemsley, 1987) followed Maher (e.g. 1974 Maher (e.g. , 1988 in viewing delusions as essentially a product of normal reasoning. This emphasis is also prominent in Matussek's (1952) writing. Anscombe (1987) has extended it to suggest that certain of the patient's thoughts may be imbued with a significance that is out of proportion to their real importance, simply because they happen to capture the attentional focus. He goes on to argue that both internally and externally generated material is 'not placed in the context of background knowledge' (p. 252). However, a failure to make use of 'background knowledge' raises the possibility of an abnormal reasoning style in deluded subjects in addition to well-established perceptual disturbances.
A problem which is encountered in exploring the reasoning style of deluded subjects is in setting a standard for 'correct' or 'normal' reasoning. Fischoff & Beyth-Marom (1983) suggest that Bayesian inference provides a general framework for evaluating beliefs in the normal population, and it may be used to describe a person's consistency with, or departure from the model. Hemsleyprobability inference task, two studies have demonstrated that deluded subjects require less information before reaching a decision (Huq et al. 1988; Garety et al. 1991) . The second of these also indicated that after certainty is reached, deluded subjects are more likely to make a dramatic change in probability estimate following an item of disconfirmatory information. This is consistent with those models of schizophrenia which emphasize the greater influence of immediate environmental stimuli compared with the effects of prior learning (Salzinger, 1984; Hemsley, 1987) .
It has frequently been argued (e.g. Weinberger et al. 1983 ) that pathology of the limbic system is associated with schizophrenia. In particular the hippocampus has been discussed as a possible region of the brain that might be affected. Although neuropathological studies have provided some support for this view, the findings are far from straightforward and many other brain regions have been implicated. However, the possible functions of the hippocampus appear very relevant to my (Hemsley, 1987) model. Olton et al. (1986) have suggested that 'the hippocampus may be the brain structure that allows each of the various components of a place and an event to be linked together and compared with other places and events'. In a related formulation Gray (1982) has argued for the role of the hippocampus in the comparison of actual and expected stimuli. A defect in this system could be related to a weakening of the effect of past regularities on current perception. This view has been elaborated by Schmajuk (1987) who argues for the utility of the hippocampally lesioned animal as a model for schizophrenia. Both latent inhibition and 'blocking' are disrupted by damage to the hippocampal formation. A recent model (Gray et al. 1991 a, b) has attempted to link dopaminergic activity with temporal lobe pathology, and to relate both to the disturbances of information processing considered to underlie schizophrenic symptoms. Anatomically, the model emphasizes the projections from the septo-hippocampal system, via the subiculum, to the nucleus accumbens, and their interaction with the ascending dopaminergic projection to the accumbens. Psychologically the model emphasizes a disturbance in the normal integration of stored memories of past regularities of perceptual input with ongoing motor programmes and the control of current perception. Clearly psychological and biological models of schizophrenic symptomatology are converging in intriguing ways. 
